Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 

(1 1)Publication number : 1 1-053235 

(43)Date of publication of application : 26.02.1999 - 



1 

(51)lnt.CI. 

, 




G06F 12/00 
G06F 3/06 




(21) Application number 

(22) Date of filing : 


09-214656 
08.08.1997 


(71) Applicant 

(72) lnventor : 


TOSHIBA CORP 
SEKIDO KAZUNORI 



1 



"1 



(54) DATA UPDATING METHOD OF DISK STORAGE DEVICE AND DISK STORAGE CONTROL 
SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data updating 
method for a disk storage device which does not need an 
indirect map in principle and is inexpensive and fast and also to 
construct a disk storage control system which realizes the 
method. 

SOLUTION: This disk storage device which consists of N disk 
drives is provided with a write buffer 6 which has a capacity that 
corresponds to N*K (integer) logical blocks and accumulates a 
logical block of data to be updated in the write buffer. A 
controller 1 delays data updating of the logical block until the 
accumulated logical blocks reach NxK-1, generates a logical 
address tag block that consists of logical addresses for each 
logical block accumulated in the write buffer, and continuously 
and sequentially writes N*K logical blocks which add the logical 

address tag blocks to NxK-1 logical blocks in an empty that is different from an area that holds data 
to be updated on N disk devices. 
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(54) [BE©**] xw^^EISSBWx-^Sfrm 1s.t>mz<r4*i; mmm->XT& 



(57) [em 

X*Ettt»Bfcfc^T, NXK (IS) ffl<D|&a7"ny 
*KfflM3?3S«£#0»&&/Vy7 7 6£{I;l> CO 
< 7 7 r H*r* * r - * OttS17n y ^ 

K- 1 fflfclf 5 $T?*©Ha7n -y *©r-*g£r£ 
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(2) 

1 

x*Ett8HE5^T, n x k mm mcommray 

*fcffiSr*81*80«&*/<y77**fU cot 

£?*©tia7a7*©T-#M$fr£a$££-e\ MIES 

7FUXfr&*«Sft*»a7FU;**y7ny*S£ 
JSbT, NXK— lffl©ISl7*n'yir(CiJiBlia7HU 10 

&©fVX*3IB±©HSr£ft3^£x-££«itbT 
mm 1 fB«©rV X*!Et!gB©x-2H#W)£o 

3 ] mmrnr f bx * 7 t t*t & 
#«? * W £ f 5 fc 46 (c m i/ ^ n « * a x * y 7* # 
tatSilkJfeWfilfcl-SIISSllBIROf^X^Etta 20 

4 ] r -C X *SWcESSnfciia7 K UX 
E«OtV X*E*8B0r-*3Bifra&. 

[»#«5] ±E©tt*icfe^T, i§ii;iia7Kux 

£W$j7n 7^tU ^©1^1187 F UX*fto7n 7 
*£Mf)7n 7 * fctiJJ&T* C fcSWafct 538*5 4 30 
E«0r^ XJEttSBOr-^Mfttrffi. 

*B4t*cf:%«fafc1-*»*«4E«0'7 J 'rxfE 

* y^ffl**** ct&mttsnwa 4 ibkot ^ 

X^EHafi©r-^MSr^o 
Im^ms] ±fEfVX?gH±fciiS7"n7*£>l 40 

t&u sitajwn 7 *rt<Dna7 fux*> 

£8rU>l&a7FbX#*Vn7*££fi!cU 

7 7 7 © WS»r - * t nfclfta7 F ux 2 7fr 6 

^^n5xhv-f7 p ^ ^tat/cxF^T**^ 

4 EBOtV X *!B1fg«©T-*M$r£ 

So 

[»««9] ±IE3gTU^a7KbX^y7D7^^ 50 



1#BB¥ 1 1 -5 3 2 3 5 

2 

W»7n-y*S^NXK-lfflK:S8fcft 
l^fcfctt. ^U^a7FbX*77a7*F<3©T-2 
ft fem ft& 1/ > 7*n 7 * £ ttfc L//clia7 FbXlCtiN 
U L L 7 F bXfc^Sg-f Set *»«'4: f 8 E 

^©T^X^fBttgg©^-*!^^, 
BflM&fi 1 0 ] ±EtfcSElCfc^T, &HS7 F bXfC 
mZZhyJ?^ XF5l'7 , rt©7"CJy*#^ 

ft, *©Ka7 F UX * ^ 7n 7 * %7CK$» V 7 7°£ 
*IEU *fc*»7n 5 tsatscfc* 
*»*S4E«OT-fX*E«SEHOr-*H 

imm 1 1 1 T'maft, r * x ^gg^© 

7?tXtf'>&mF», &X F7-Y7 , ©Ha7 FU 
X * 7 * $R»tti UTt^v 7 7*^ ©J£&!TIE£ 
fT5Cfc*«F«i:-r*lil*ai 0lB«©x^X^fB1ta 

1 2 ] 1537 F UX* 7 ftfElSti 
5r^X^gl%XFv'l'7*(CckoT^EtL> Ha 

7Fux^^7D7^©^m Tj*mw<Dmb& 

mm. 13] x Yy-cf^mmm^t^ 
mm f i^x ^ sfm*%k&mm z mmc t, 

a7FU^*^*«&*, iia7FUX*?7*n7*© 

fc*«f»fr5SI*S4 fBSOr-cX^fB^agOr- 

[W*5 14] r-c X ^8H±OE«WI«*7 F5-Y 
^ffltatSO-fc ^ ^ y F fc#»J U (4 1 ^> 

fcfcfcEx «iity-{r^>'F^^x.5i:t{c(i ; E-©^ 
^©^T7 7 p i:«m^©-b^yF#^r'fX^ 
SlItcESL, r-rx^gH© 
*y ^ V F 7 7* Jli&*r w X 

tES«n/-c*^ > FS^©^S7.F bX^ 7 
f/ctt^St^ct^lfc-rS, II*a4fB«©r 

w x ^Ettam©r-*H«f#a. 

[I»*«i5] ^Jfatt^^uitc-b^yhrt©* 
XF7i'7 , tmb/clf7FV77 5 %ffltt, «it?-t 

^yF^^K5fctt(ii:©e7 FV77 P ^^U7 

U XF7^7 p »ii*©fcffC«»3AA,/'£XF7'l'7 p (C 
WfSL/ck*7F%-tr7FL, ^V7 7 , {MB#{c{i, r 

y x *gg©-b ^xBt©^nv 7 7**aa 

r^X»8«KESStifc-b^>M^lOSfiia7 
FWX^^*©*^ k*7 F^-y^-b7 F^nti/^t 
©©*^« 1 5 z. t *m 1 1 *»*W 4 fB«c©r X 
fE1MSB0T-*®»f»a. 
Cl*#«i6] ^^2*x^y7 p ©®/Nfi^l«)5/c 



3 

K, mm LTW#j7n 7 * JStt*S<nE»&*/<y 7 7 
^1-31ia*?70 7*rt©lia7FUXfc 
frU^Z»a*>7fr6Ifca7KUa*?7n'y*% 
4<SU «i&^W7 7©S%r-*fc£jS3tifcifta 

*W LfcX F T^ffijf LT^fcfBS fc fiB'J©£!fi$ 
KffiJWiaty c £ t t Sflt&K 7 iEt©r w x * 

K, 197 FIx;W7"a7 */£fr*R*fflLTft»7* 

* >f A X * y 7£ttlm L/cwS7 Fl^X£ *"7n 7 * £ 
CC?£j8Sftfct&87KUa*$ r 7'n-y** 
R#W LfcfiS7 FUX* ?7n 7 * K±*tt 5 C £ 

mm 1 8 ] «»v 7 r ^ X *l£fi_h© 

wet « c t t -r 9 m<Dr * z. mm 

-YX^fBttSBfCfc^T, (N— l) xK<I©f&a7n 
•v*k:«Sf*Sl*«fo»ii*/Vy77*ilA, c© 

«ii*^7 7 rfcMifr-r^tr-^oisa^o 7 tzw 
mix, *<DW*iitim7u>y9wmRtfcNmcm 

*/^77fc*«*ftfc£ttS7ny*fcJW3WI7 

k u^*^«ia*nsi&a7 k ux* *r?u 7 * 

LT, mtRLKm®L<Dmm7u 7 *fcflMEii87 F UX 
*^7*n-y^*jta*fc (N-l) xK<@©r-*ffca7 
ay^ft»5KiBO/<Ur^7'n7^*4jSU C©r- 
^lma7n7^{c^Ur^7n7^^D^/cNxK<a<0 
Ha7D7^^N^0ri'X^gH±©l^n§^t 

i&*HWPO0i&»&tr C t mWi £ t % rV X * IBtlfS 

ummz o] ±iaaiRLfcfflak lt cn- i ) x 

K-ltU lffl©7VX*«llfcBa7FU**?7 
□ 7 * fttESSft* J: 3 t-T 3 c £ i: t 

l 9 f2*©7V X *fBHgB©r- * gfWffi. 

[M$g2 1 ] ±E3HRLfcffl»4: LT (N— 1 ) x 
K-2tU l/^Urf Xhv'T7T'2f@©r^X^S 
■KIIS7KUX*?7ny*tf|E»;Sft4J:5fc, 2 
o©§£97 F UX * 77a 7 * £fj 0 tttt % C £ 
fc**fll*gU 9iat©T'CX^IBlggH©T-^l»r 

umm 22] r -c x tmucGaztiimwr f 
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X^^7n7^^Sf^©t, /S'Jt^XF5-Y 
tt©«3MK&*fcta*., »a7FUX*y*«ftft*ffl 

*?ti8Kfc*©ieg7Kux*y*«&#, c©#ffl 

/^r>rXF^7>g©ii87FbX*?;!«S£ 

ft*7V**aifcSffl*y*«©i6a7 kux* w 

M D tttt 5 C 1 * 5 Ht&B 2 0 13«c©x ^ X * 

mm®?- *mm&o 

10 [M&K2 3] NG©7VX281fr6«JSSft<5r 

^ X ^sBUgB t Nxk 08ft) <@©H37n 7 ^ 
fflSt§^l^o»^n*7 7 7£, C©*a#/Vy 
77KE*f"r^*r-*©liarn7^**au *© 
S»brc|^a7n7^^N x K — 1 ffljc3t5*T*© 
Ii97n7^©r-^M^1SJ^ IMMiMwW 

7 7 tc n^ftttiy n 7 ^ t » -r 5 na7 f ux 
^&flna«n*na7Fi/x^^7'07^*^tT, 

N x K - 1 {B©f&S7n 7 ^{CBuIBHa7 F UX^ ^7 
n7^£jta;tfcNxK{@©fiffla7n7^$\ NfeWr-f 

fc«9J©aiB«fca«bTJS3Wli&«ylW»»llt*afll 

tii*^7 77, *6tfK, »tii*/^777rt©S* 
IB«Rtf»«p«nTl^SI?ii*r-*©i6a7 FbX 

mzum%>^y 7 7 «aiR mmstiz^m ait 

^ : eu*ft<i-r5i:i:%#@t£r§ii*«2 3tB«©r 

30 fX^IBti»>'XrAo 

[H*S2 5] N^©r^X^gH^?,^^tl5r 
-rX^IBIfgBi:, (N-l) xKfioil/ny^k: 
ffia"r«Sl%»o«5&*^v7 7k, c©Sii*^y 
77tc®R-r^r-*©IW!70 7^%*«(bT. ; f 
©*« t /c^97a 7 ^ *»SJR I fcfflRKlt * S 

©isa7 , ny^©i3Bf*ajg«-&, fiK»a*'^7 7 

Ki«£tt/i:&iia7n 7 ^{cWtS^a7 KU^6 
«*Sn«ISi7KUX*y7ny^*4fi8bT, Sjfl 
Lfcffl»©l6a7o 7 ^ {cMIBiia7 F l/X ^ ^*7n 7 
40 Z%fNz.rc (N— 1) xKfl©r-*iia7ny*fr& 
K«©/<Ur-f7'n'y^*^jau C©r-^iia7n 
7 f K^U r f 7n 7 ^*loAfcN x-K{@©lia7n 7 
?£N£©7Vx*gg±©H$r;*n3^#T-*%& 

»bT^*««fc«:9j©2ifi«Ki«Lfc*j&*aff-e 

Ii%*)&iy0&l i: %*fflt 5 C t 1 1 5r -f X 

^IBtl*Jffil->XrA 0 

*©B#F^WIiff%ltfift 5 ^^TAX ^ y-fWMZ 
50 »58tt^*U4:, r-rX^gltcffifJitf^fx-^^ 



(4) 

5 

sairatf «*teft«*»8tt* * u 5 c t * 

Ac 

[000 1] 

[58WOJBt5S3B»»] *a«!H:, «fK, RAID 
(Redundant Array of Inexpensive Disk ) ^T^Xi? 10 
7UW0AflMjlCffl^T#a&, rVX^EBSBOr' 

[000 2] 

[ft*<D&ffi] *3ttffF$5, 1 2 4. 9 8 73, 1$M 

¥6-2 1 4 7 2 03, 1$H¥6-2 6 6 5 1 O^fclB 

^snT^si^t, rVx*EttSB / s0Bsaa»& 

[0 0 0 3] 01 7*ffll#\ ±iSLfeaa50#ffiEOI,^ 

xmmcmwtZo hc^t, Ba7ny*L6. L4, 

L2, L12.L7,Lll*M«ft*«^**A*. CftS0B8 

7"n -y £ © IBx- £ « r ■< X * SBrt 0P6 , P4 , P2 , PI 2 , P 
7.P11 fcftfirt-*. <fc?T, <10P6,P5,P2,P120rtg£ 
ISrf 5 O #BHTfc 5 , C 0££T*«P6 , P4 , P2 , PI 
2.P7.P11 ©r-*tt*03:Sfc:l/t, *rU*WI7n 
y£L6,L4 ,L2,Ll2,L7,L110r-££&?>fri;i6ffljtL 
rc9JOffi«j«T»*6P51.P52,P53,P54,P55,P56 fcffcft 30 

[0 0 0 4 ] ft, 017 K^-rtWT?ttKW*IB#K:t5 
fcfc, lfVX*K2 7ny?LfrBfrftTl#*aW^ 

AID4, 5 ft^rnfe7*-t^B**|R|±$**?ffi 
-e&D, R A I D 4 ; T-*0EB3Mft*£y h*SW 

LTr-r X^*a4«i^Bri:t5*S. R A I D 5 ; 7L 40 
<, &T-*7VX*fciK0«fcEB't*£a) Wi 1 

[0 0 0 5] lia7D-y^L6,L5,L2,L12,L7,Lll 
OSfrf - * «x f X * gHrt OP51 , P52 , P53 , P54 , P55 , 
P56 K#£t5<DT\ M»Vy7 , 0rt§*iEU^V* 
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[0006] 

T-CX^gBrt^T-^Ofi^C 

1, fro, Sig»SF»c«*|iB»vy7'*fiM*-r«OK^ 
^ * 'J tf&B-C* -a fcfcft, fS&v 7 77><#1iHc 

[0 0 0 7] *»W(4±IB©IBIH*j|!ftt5/fci6K:4? 
ific r 4 x * EHW»i/x r b&mar 5 c £ * I « 

[0 0 0 8] 

nsrVx^fangffiKfc^T, nxk (mo mom 

U CO«i*/Vy77KHff-r^*r-*OHa7a 
y^fcBBU *0B«Lfctia7ny*tfNXK-l 
fflfclf * ST* ©KS!7n 7 9<DT'-9W6i%W£-£ 
tf, fllE»&*><y 7 r fcB»Snfc£»a7n 7 

ttt 31187 KUX4»5«jS«nSI&a7 FbX*?7 
P7*££/£LT, NxK-lflOBa^ny^KME 
1197 FUX*y7n«y *£Jn*.fcN x K<@<D§t97n 
7^^r> N^©r-<X ^SB±OMff ^ti^^tr-^ 

jS*ti*r^X^E1IStHJc*t^ -(N— l) xKfl 

ona7a 7 ^tffla-r 5§fi*^osa#/^y 77^ 

tf^ C<0»^/Vy77tcliTt^tr-^(Dli97' 

fcfflfttCii-r*S-p*Otta7'U'y^OS«*fflii£S 
MES5i*^y7 7tc«»snfe«»17n7^fc: 

wti.isa7 Fi/^*^i«dijn«tta7 kux^^7 

n 7 ^ LT» fc«a©iia7n 7 * tcMfE 
ia7KbX^y7D7^^Dx/'c (N-l) XK<@(D 
r- ^i^a7n 7 * frfc K fflO/< U r ^ 7n 7 * 

c«7 f -^i^a7n7^{c^Uf -c7u7^^*Px 
fc N x K fi©fl97n •yf*Nfe<07*-f^^ SH±<DM 

[0 0 0 9] *5KH©T-fX^E*»J»->XrAtt, N 
feOr-r^*SB*»6*«sn*7'^7^Ett««i:, 
Nxk (B») ia©^a7 , n7^{cffl^-r5gl^o 
»J&*^"y7 7fc, c OB>&»/^ 7 77 KBR^tf* 



(5) 

7 

N x K— 1 {BEii<r5$T'*©Ha7n 7 ^<Dt- 

!®7ny*fca**fi87FU*fr&^*ftSI&a 
7FUX*?7n»y**4jai,T, NxK-lfSOHa 
7n 7 ^fCtuIEiia7 FUX***7n 7 **Jn*fcN x 
K<@©ia7n7?S\ N&©fvX*gH±©gSr£ 

IBHSlfc, (N-l) xKfflOtearny^fcfflSt 
4§l*«fO*j&*/^y7 7fc, C©ft&#/*'y77K 

H^T^tr-#©iSa7n7*£g«LT, 

Lfc§ta7n 7 * jtffiaR Lfefliati-r 5 s T?*ona 

7n7^oH*f*aSS^ «RE*ii*^'y7rCif« 

?tifc»na7n-y ^Kwtsnar Fuxa^ima? 
S©il87n 7 * tmimr f bx* 7 **im 

(N-l) xKfflOr-*l^7ny^fr6KfiO 
/<'Jr-r7n»y^*4jaU £©r-*tll!7n»y*fc 20 

/* 'J r -f 7"n 7 * fc N x Kj@©Ha7"P 7 N 
&©rVX*gB±©M|fr£n3^fT-*££8LT 

^Mtpsii t mm zzt mm ttz, 

[0010] ±£Lfc#lfiJi£i:«i:fcEJ:D, IHJfcV'y 

[001 1] 

(2 1. 2 2, 2 3, 2 4) , jffgtt^'J 3, 
tt**'J4fr5«Wtetu&. lff?14**'J3E{;t, *& 

o^raww?*ttjf-rsfci6o*'i'Ax*>7 , 5, 

fglt^tU 4E«, r-f^*8H2K»tiiCfr-** 

n^jgfkLTffiftf 7 7 6, tBAA-y 7 7 

6 rt s gifts j: tffffts n t i# ^ »i&f - *'©iia 

7 f ux©is a*««f-r «/ w 7 7 taut is 7 

^7776, ^■y77fgiH87&f9U T-CX^g 

■2^©«i**ii»jw-r*. 

[0 0 12] 0 2E, W£14**'j4EflJ0{ttt£ft 
W 7 7 6 t/'S 7 7 7 fait® 7 ©W&£* 

t. m 1 ttji.a««!sns*x F«»*^g** 

ftfc«&#r-**v 7VX*8ll2fc»LTlW&$ 

ft, 7a 7 ^fttCftf J LTS&*/< 7 77 6 E«# 
fcBfcT (n^JBSE) 1g^bTl/><„ COB*, 
t * ©*X F «Bfr 6 Hfciia7 F UXS\ A 7 7 7 
Sir - 7/P 7 Ol^ L fc / ^y 7 7 IS WcttfcT * x y 50 
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iTe>nfcci:^-r777^ "f" *£t*. 

T> CO^y77«ai«8 (r-7VU) 7*«H*Ci: 

t^**o/Vy77««*»i6*i:i:*«tt**. 12 2 E 
/Tst^JT'tt, 7 7fg«B 7 $T*»&&r-**M&^ 

SftT*!>, B0, Bl B7©§ia7FUXtf 

LA134, LA99 L A 6 7 8 C fc£ 

[0 0 13] Sft, r-C X*gl2 (2 1-2 4) {4, 
*ft*ft7ny*lMX0B»fl| (K) T-fc-SXF^ 
7a-7hfcif^?,^i;46tt46?»n/c^{4 rtof^ 
X£8S©1 F^y^gEJfi^+MXtf&^o ) 
**fif5. COB, tVX£SB2 1-2 
fflUffiK©* F-7^7a- 7 htt 1 oo* F^f 7t U 

r, iaii;*'i'5yy-p.»i&»^fTbn*o'*fe, His© 

rf X^gB 2 1-24 *£*>£T££«g*<fc 0 t/> 

oTx *x httis^&itanicii!#fft?f «£tas« 

[0 0 14] IE, ^-('AX^y7 , 5tt, *XF*>?>© 
•^*T-^*^ErVX^gB2E#iASn§PtE 

f*in*n*fli«T», 7 , -rx^»ii2rt7»or-*»5&* 

Hff^|iJ^-r§©Effl^5 0 iot, »&#/<y77 6 
©r-*««r-f^^Sli2K«5&sn*<5»i:^>ri»X* 
>75*V>^U^yF?ti§o 
[0 0 1 5] 0 1 K^t*l8W*««Oft^KOl/^TH 

2~0i 2%#iBLS:*^BaucKm-r«. 

[0 0 16] t-f, *3&»lbf^]^ ft BBB-T *• *XF$S 
S^SWityCt r - * i: *©»87 F bX*§lt5{ o 
/c»SE 1 tt, ^»fgtt^€'J 4±0»&*/W77 
6 ©2®«E7n 7 ^#ffiE^|iJbTeii)T««t5. 
tits §lTKo/cl&a7FUXti7D7^S©7FUX 
Eg^LT, / < 57 77 i ia'r-7;l/7©WiS-r5x>F 
Utftttt*. &ib\ BtE»jA^^777 6E^$n 

•y7 7 602Sffii«Klii6Tttttt60T»44<, SftS 

7 7 6 rtOlBr-**^Sf% 0 
[0 0 17] *XM8»freo»i&*7*-#««lXh5 
^ 7^E 1 7n 7 *'>ftl^S (K * 4 - 1 ) /cTOjA* 
^•y77 6E»$ofcgM8Tf, MtPSBl ttfn^Or 

»ii*7D«y*kLT, »a#ffar-7;b7k:tt«|* 

n/"c#7n-y^©Ba7FUXta[att^tU 3±'©^ 
AX * v 7 5 ^5*37 F l/X * ^*7n 7 
il©iffla7FbX^^7a7^rt©7 FbXx-^f 
tr-^7a7^©lE«, 1 »1 ©B«*<*6*>t;» 



(6) 

9 

K££ftTfc!>, &T-*7n>y*©ll87Fl'Xtf# 
fr£<fc-p£ftoT^£„ *©&, £©1*87 FbX*? 

r-<X*a»2 l~2 40SWW»cWI*fc*iity. £© 

[0 0 1 8] ^ax*;^ 5 ©!«»&&#£ 

[0 0 19] B8it«i9KO^TttWtS. IBr 10 
-*©*8*S8«t?«*.5©Ttta<, l#rr-*£ 
rSftTfct, 7^x*8H2rt©*&frCiWfl]ftLfcgiJ 

a*7*-feXtf£^T^*ffl|K, aKtoi^icf-^ 

*ff«j&B*^«. c©*aa*»e*fflai:i*«. <:© 

©XryTfr&fta. 

[002 0] JUft7ny^!pJS©0!|fcLTx 04(c^f 20 

51^87 FU*, S x xtt»i&*JHf|*at)t. #%B£ 
^SSWTtt, «i*/^7 7 6ttl 5 7n«y*©r-* 
£ffi*re#5©T\ «#]©S 1~S 1 5©»&#r-* 
^lOO^h^y (ST 1) KS^ftfin, 

$y?T i Wira?nTrVx^gi©^«c»tffi 

5n5o HSK, S 1 6~S 3 0©«&*r-*tf8iJ© 
Xh^7 P (ST 2) fcLT*-fAX*>7*T2Wtta 

*nT»joffiiR«fc»tai*ns. ft4b\ »*tHL«fc 30 

^i'Ax^yy5«-Yy^u^>'h^n§©T'T 1 <T 

2©H«tf&3 0 

[00 2 1] ccf. HfrS#fr3«fc3lcfta7Kl'X 
L9, L I 8<Dt—*? lit J LZty/T I (DZ by ■< 
■?T*ltS5, S2fcLT, ^^AX^>7 P T2©Xh7 
-YTTttS 1 9, S 2 l©7 , D7^LTfflfLT#ft 
*5. S&$tlfcl6i#*#*.5i:, S 1 9, S21«f 
-*7ny^qW&T?aj!K S5, S2©r-*«*ft 

fcwssnftttfttfft&ftvv, l^u ccm^ffi 

[0 0 2 2] *CT, ^t»7^^rt©WI7FUX*y 
fcffioTCOWJtfcfrS. H4©Wte**J«, 20©X 
F^-fT'STl, ST2©te87Fl/X*4fTG 1, T 
G 2<DrtSti05©lDT'$.3 o Hfr&#fr«J:3lC» 
20©f&a7FbX*yTG 1, TG 2(C[i]CHa7 F 
PXL9, L 1 8©r-*#aSftT:fe9, XF^T" 
ST 1©7P'^B5, B 2fcXF5-l'7'S T2©7"o 
■y*B4, B6©^6fr©x-*tf»$T*i&i>o 

t&a7FUX*?'TG l©^^AX^y/T 1 tfS 50 
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37 FbX*^TG Z<D*4L7>*yfl 2*Jt«t5 
T 1<T 2 ©!!«£*« XF^T'ST 
10^07*85, B 2*«T*&5CfctffiJ£T*f 
3o W±S8B©J:3fc:> r-f**SM'2rt©|&a7FU 
X 2 y*»^5 t K J: !> ««j4t*- * 7n -y * £ Ho 

[0 0 2 3] XF^fTH^DtHfcl/T, H6fc*-r<fc 
?{C20©XF7-f7'ST3, S T 4 Z 1 0©X F?-< 

h7-fyST3T?«B2, B7, B8, B 1 2, B13 
©5 7D7*tft#l?ffi©l 07uv!;im® (/>7f 
>40 TfftSfct*. XF5-Y7ST4f(i^ 
D7^B18, B19, B20, B21, B22, B2 
4, B2 5; B2 7, B 2 9 © 9 7"n 7 *tfta?fft© 
67n-y^A« (A7f^y) tftst-rs. 20© 
Xh7-f:/©^fa7B'y*a:£to-frTl 4 7*n-y*Lfr 
ftl/^©T\ CM'D0)7ayt1tl'OK.1fi£ti£tK. 

[00 2 4] Xh5-r^H#"PH:ia6K*"rJ:5C, 2 
0©Xh7-f7 P ST3, ST4£lf?g14^y 3ftfcS! 
*W U W#i7n - y * ^tt*gg«>T«ii*/<7 7 7 6 fc 

#ytTG3, TG4frP.^7*D7^©ima7FUX 
/£tt**H&-f 5ffiWc$U *rU*tl87 FWWT 
G 5£ft9?©l$£©^AX*y7^M$TT3,, 
[0 0 2 5] C©ffift?tt 1 4{®©W$]7*n7*Lfrftfr 
o/c©T\ Mfc*XFttSfr5 lo©*&*7ny*;£ 
toTX F -STr -f X 2 ©SliW 

K*fc«>T»&tr. c©«^, rfX^^itatg 
fflSnSjbV *XFffifg^?./ , ;-XFT'T'fX^7^-tr 
XA^5*^, *3&*%fiFrc-r/"cl&T-rX*7^-bX* 

7oy*ttS«ll©S*7*-bXtfS^TV>«Ht«i 
A/TLf ^ d t tBJtlT'^So <:©i:S, »87KUX 
*^TG5©aft©r-#7P-y^lcW1-*»a7KU 
XK(i- 1 U L L 7 F bX£Aft5 C t JCct Dr- 
^^AoT^ft^C t^a*)-li3©T»ifti/\ 
[00 2 6] ^©idKt^tlfcr-^^ay^ 

©^tiitij^(co^TtKB^-r§o iS46tx.$aa©^xti 

7ny^«£*, TYX^gH2rt©^XF5-r7'©im 

a7FU^yK#LTff3«:i:fc:*9, 4»a7FU 

xK»t*tJ»ray^©tta«ttB*ttai-et5. 

oT, JHaWKtt, *XHW8fr6Hj*abrny^© 
1^37 Fl/7*S»ffiSfiK^X h7^/Ofi7 
tTd £1 fc^Ccfc 13. tt*mt^**a7Dy**j|OWii 
-rc^J^ffi**. C©^FffiT»7'n'y^R#lH 
LKK^ftWIHK^^TLSl^SUfflWPftv^ 
[0 0 2 7] ^CT% i/Xr Aigftlf 
7'©lia7FUX^^©|||S^Tft</\ W^HS^fJ 3 

ummr f ux*>5>tia7 f bx^©^v 7 7^ 
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V7 7£$oT&$7'0 7^©7£-feX%fi : ?o cti 

**y 4K«nn-r*<&Etft»/^ 

[0 0 2 8] ClT, g»V-y7fcO^TH8*f8l#vC 

saw-*. a«v.y^i4Hfcw-rj:5K, mmTYis 

MCttt%7uy?mM2tlX^Z>7shy'(7&^S 10 
T#fc*0XF-7^yrt<E>7O'y£#*tBLK#, £5> 

\z*<F>mLxZy7i s #%f— ^WBa-efiHttT 

i^s. ttoT, HS7 f ut, Lo~Ln ^'4 x.e>nn 

[0 0 2 9] ->XrAfaijl$©g&Vy7V){M 

h\ insufc^ar Fbx*y©£na7 Fi/xtco^ 

T> T-7;U©*^X*y7<fc9ffta7Fl/X*y© 

tJtiS-rs^o-y^s^sr-^/vfcas-rSo c©ts 20 

Jg-rS»V7^Hi*5. HK, 7VX*gfi2EXF 
*7n yaffil". Sfc, fVX?7^-tXtf£^T^ 

[0 0 3 0] w±WWo«fc5K, g»^y:/flu8©±4 
fflSa:||17FbX*y©tta"P**. SOc, *Sftr 30 
^X*gB©£?Efia7FbX**W£l>ii^ * 

XrA&l&B#£«C©fVX*E7**Xtf||*U II 
97 FbX#y©tl4£M?iJWT? c fctflH*aK * 
CT\ H9K^TJ:?tC> XF7^7lCcfcoTfta7F 
l/X * 9Wm* ft 3 t-y X *gfi£ 4 &lc#tt LMW 
£1197 F UX SCi: COgjftT 

v7mmtmmi/4icmx>z%o 40 

[00 3 1] COffi, r-f^f»«2CEtt««*att 

J8fc&B4W!7 KUX*^08ttE»*H"«T»**. B 
l OC"tyy>h»|ij35rSK:*»t5r^X»8llOE1g 

ssao«ia%*-r. HK^-riot, tVx^sbok 
mum, *h5<c7&MiLbLX'kir*vY'Bwm 

(twf-Xf) JMoo-fey^McSttiJSfts. Cl 
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r-(7>tw£&<Dttm>3bz>mts w>n, 3, 

[00 3 2] £fc, fc$*?*yh©£1B«tf'>'B:<& 
Of-fX* tt&*£{i!l©-fe W>h 'sflS* S t fc t± 
*^>FfaffS£f^X*gBE£#-f3= 

y f salt mtm 1 1 3 k . * 9* y f #9 t 

aWSfcfto-fe^yF*^ 

F*«***B«&©lfJ8tt**y 3±©tSS 

[0 0 3 3] **, «tf*«f««V»y^tt-b^>h^ 
«eA«*K±T±»tt*OT?(ift<» HMO-fey* 
> Mc»fc£ftfcSg7 F UX©x> F 'J 

fct, M[H<D-fe^>F^txB#E^^A 

itiwscfcicj:?), BMo-fe^*yF{c#jAsnrcii 

[0034] cewtyhft&lfi&va. WJ-yv 
mmic*7tybwmwmmLxvz, 0 
x, *?*y hmmm&'vvJttyty hwm 

7* y hs^-cusn**?* y F«iia7 f ux* y 
s/stt-e, ±na7 Fbx^y^st/c 

tit) &B&»a7 f ux * y©&4S« 1 -fe ^ * y f 

l/4KJE«T*5o 

[0 0 3 5] HE, ^»fBtt/t'J4±K-fe^yhrt 

y * V F § *B&£ (4 C © tf 7 F v 7 7£ * 'J 7 U - 

ttfctiVyhZ "l" tt?m, ctiJCfcO-fe^ 
^yF^txTA^^MoWofcXF^-ryfcit^e 
•yb^7^ "1" tfts. «e-3T, m&yfttim 

o»S7Fl/X*^t*ttS1-5i:f:"C*S»%«5 

[0 0 3 6] jl^a7FL/X^y©-9-'TXa5 l 2~ 

1 0 2 4/U hX&i). f-(7,^<DV- J ryi/^)l7^ 

•txtyyfAjttxfcifrsofenmfemtf&Zo m 

2 icKtttximmr f bx^ y©« ifitf&x f 

ra©*«&»57y4te7**a%ffoT^fc. *CT, 0 
1 2fc*TJ:5fc, Ha7FUX*y/£tt*a«LT« 
«Ht5*ffl^y««* (■fe^yF»*Jf*«^tt, ft 
Hz^yFStO fflIU 5 0flStfltaft->-'5r>">+ 
)\t7t*L7XW8J F PX * yfcttaffi-fr* J; 5 fc t 

So 
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[0 0 3 7] *LT, **F«8a»S©r-**HgL 

?&<ttfc*SSffl*yiB«fcfclftI7 FbX*y*» 
5iCf<k5»Cl"*. CO#8;T*«:H2©#S?ttlXF7 
-r:/3fc9 4|Hl©T*X*Sfc*£ofc©#, WfflfM 

^©1^7 Fu**y©s&#©fc*i aits.*, 

U ^^y7mStf5 0ttfc«afc&S©?, fVX 
^ggCillSitf 0 I^IH^RHI *« £ * fc ttlfttt *r 

©*&LT5'-*II#IH*»5*. T^X?gg2 
a-bf * (5 l 2/VF&H) *&©«&& 9, H 
ffl * yiKtfrt F bX * ^i-b * 2 #fuT'fJ 0 ft 
MffiT Fb**?©«^l$K:tt#ajLff^fc^.k 

[0 0 3 8]gf£tC, ^-TA^^yycoi/^TiMB-r 
So HlK^-r±5Kl, fJLZZVjlfflf&W) 3 
±KEttSftTV*©T*, «KW#S:iffc:«J: 98»** 

^V7/t|lI«{CLT, ^XTAMtfC/ctt^XF 20 

y^-fntmr Fbx*?wsu -#*sft**ri* 

X*y75©&©ffi*JP»**'J 3±©#^X*y7* 
BBIJi«¥i£#*© £ £ * •< A X * >:/©if £fc 1. Sffl 
[0 0 3 9] *-fZ»X*y7 , 5ttT***Slifc 

WLtsZ £ F ztiTj x^±©»a&ii 

J?©ffl£-f*©*fcfcfcn«o flDJfcUT, fiJLXfy 
7°5tf 2 4 If <y F©*7>*?«lSSft*»£?8ffll!* 
So 2 4£7F*7>2m 1 6M@©»i&*T**7 30 

$4L7,$ y yo«/JMi*S!p»c *ft i 9 >h£ 
^HB»1 6M*ftlATlt«UTWS-r*. C©«/httfc 
little J/*ri*gf|l$E£tt£* F V'f 7°©iia7 Fb 

[0 0 4 0] LfrU £©#&#$* S©^^ AX* 

v7V)artffitf«/J*fteavvBSfc^ci:, oS»>, * 

©P^fr£n&frofcXF^7°£ISt*©»#*fcLT 

NULL7FbXKL/c, *©X F5-f TV)!^ FU 
5. NULL7FUX*«3£ffi 
«^S7 FUX*y7n»y *©»*»*-pifcS©-T*i8# 

[0 0 4 1]$, ±iEU/c^gfi^JT'(i, «Sb7n?*© 
fUSk^OXF^T'ST 1, ST2©Ha7FbX* 50 
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#!7"n -y ir^iB^SKtt 2 OCX F 71ffl©£a*£ 

ftl»a7FU**yrt©*tt!7FUXlCO^T, W 

S»r-* £1§ L T^SggJv -y 7© * AX * 1 * 
©XF^7°©^AX*y7"£fcimU ffitf>h£^7* 

[0 0 4 2] Hlt4r-^*a»r^X^K»lRt*R 
A I D0©«jS£*Lfci!^ *5SB*Stt. ><'Jf-r« 
ffiofcJtgttr-fX^fllJS (RA I D4, 5) ©if£lC 

taffl-et*. 01 3ic*%mmLxmircR Pi ' 

I D 5*j*©r-rX*iett8«®8[&B**-r. a i © 
«JSfcJtgffl©7V**Sli2 5ftSIita£ftfcj?f$T& 
5^11111,^^812 (2 1, 2 2, 2 3, 

24) , wmtivs, mm**') 4, 

[o o 4 3] m 1 3K3vr3S«tH©iifft:os, 0 1 £ 

MXHt. *X Ffr£©»&&f-#tf 1 X F7i"7*^(c 
I7ay^>4^ft (K* 4— 1) J£tt*&*/<5'y77 

^^^SB2 l~2 5£»j&*k:fT<» fift© 

nfc#^ny^O»a7FU^kWatt^t'J 3±<D^ 
41*7>#y75 frZttmT F bX * 7 * fcffrjJcT 

[0 0 4 4] •eom, i!©lia7FbX^^7"n-y^« 
inAfc 1 X h^T'tfOr-**^* F 

«<DMiiaii?ig (xor) *fTi#\ ^ur-roxh 

©XFv^7 p ©r-^^ii:46TT'r'x^gS2 l~2 
50«S««KWI^K»iitf. ^-TAX^^y5cD 

fHiS^^TLfcgpgr^y^'j^yF^n^o c 

7n 7 ^ *tttr«&fi^ftl/^©TSK f-f X * 7 ^ -bXlHl 

a*K6-r«:i:««-pfs. ftfe, xF7-r7"tst^a 

Or -f X 5W£frT>L mmz LX^ V t ■< # t <DX F ^ 
•<y*ffiaLTfr6r-« , X^«H2K*a«y. C©«? 
^0 1 4 {£7nt 0 

[0 0 4 5] /^U-f-fRA I DflljSTtt, l^Or-CX 
*SH«%»UTt, iK^brcrYX^Or-^fiXF 

R*fHSt*i:i:-eiia"Pf. r^X^IBUgHfctT 
©■9— ex^ttttT*5o bfrU ->XrAgf)^{c- 
fe«Mltr^fcl|^, l^97FbX^y%^tTl/^ 
V>r w X^gS©r-^ fctt*m bT|iffl7 F bX^ ^* 
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[0 0 4 6] *<:t\ 01 5{c^t<kotc, 

[0 0 4 7] ttt. SSlV'yyff/ao«iSfk©fc*CW 

ffl^^asffiffl-ra^ hi 6t^n*«tdK, io 

197 F UX * y^Uffl * 99MKm-£ti*T<f x * 

3 csffl * ?fig«0ft«7 k ux * t) # w^sus 

[0 0 4 8] ink 3ffl*^«'\t&a7 FUX***£« 

2 Ljtfi&gfC* o T-ffiS&fcBfJf* F ^ 

TTSSABJOfV X*»&*0*-/Vvy Ftf < if 20 

7>^7^XT^S?3i&a7Fl^X*y(il/5 
[0 0 4 9] #58Wttl0T-*©18«£S!rSI**<E>T' 

*&5i*5#»fc«ffl-ef 3. off), KMrVx^fc 

<ttfi6tfl?ft$MTVX^<DTVX*liB^ /h-r 
o »y ^OMfrT-tt 2 tS*ffl Lfc 2 Sii*^£®ft/<U t 

[0 0 5 0] 

v>v7zmmcmT'i>n%.-ezz><DT\ mmwmc 40 

I^TWfffi^U KHlgT-y S&gttft 
§0 Sfc, A-F*x7IMF*fcJ;D*»8tt;«*y0 

2 /c tttffcfrftS ^ HtD-r-f X * ± 

tim<oi/ZTiaBb%ma£<®K-cBio<ov. ->x 50 



f$P¥ 1 1 -5 3 2 3 5 
16 

Ti.^T^^il^^^JSffla^gTf^nx F£ 
[0 0 5 1] Sfc. ^XrLjQWSOttafe* ffllT<t 

zmw^omj f u* * y^mm, wmr f u 
^*y*«*7^-fc^t»***ffl*y««, letting 

*y*:/h#*raa&£fc«fc 9 SOT. v'X 

n5 0 ttfc, /<'Jr* RA I D«<a-eJ4, Hia7FbX 

[0ffi©fsn&!08] 

[0 1 ] *fS»0£8S61H***:/n «y *0 O 
[02] 4&Hl3$ft0iJ ic fctt « ft * &# / < 7 7 r t / s 7 
7 7 SaiMROBBft* jjVt fci&fc § Iffl L fcH. 

[13] ^mmmncmzTj zmmnzmmc 

[04] *XF$g§fr£ l7n^-^XW-*»t 

[05] 04£D0IJtCfctt5XF7^7 , ST 1, ST2<D 
»87FUX*?TG l/TG2«rtS*^tH. 

[06] XF7^7'S T3/ST4^1f@OXF7'C7' 
ST5K«^t*ffj*^H. 

[0 7] XFv^TM^fCfcW, IH«7FUX*^T 
G 3 / T G 4 1187 F bX 2 ? T G 5 £{tif£<D#J 

[08] *5SHSai«|K:*^T«ffl«n*«* , ryyo 

[09] XFv^7£J: 01137 FUX*7*W$ft 

[010] fc^>h#fflfcfctt3r-rX*8ffi©Stt 

[011] t^^hB8fll*oxyhU«lja*^t 

0o 

[01 2] tia7FU**?*^LTfc*frrsSJI* 

[01 3] *8iP1«8fflLTflMtLfcRA I D5{C<fc3 
f-V Z^gBOlUiWfc^f 7n y 
[01 4] 01 3 fcjK**«lW0ftflM^*^"fBlo 
[015] 2{@<DT'rX^gffltC|HH:ii97FUX^y 

[016] S*-7»y7'ff«0|Ea{k©fci&fc, Wffl^y 

[017] aas«iKi3w*r-*s«r35rffi*ies-r*fe 

2 (2 1, 2 2, 2 3, 2 4. 2 5)- 

'J, 5 - ^-fAX^y^ 6 •••»fji*/^y7r, 7 - 
^7 7rtaiflS (r-7;W 
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